1. Introduction {#sec1}
===============

Cobb syndrome, or cutaneomeningospinal angiomatosis, is a rare congenital condition characterized by cutaneous vascular lesions associated with dermatomal spinal arteriovenous malformations (AVMs) or other vascular anomalies.[@bib1] Although not thought to be an inherited neurocutaneous condition, the prevalence, pathophysiology, genetics, diagnostic criteria, management and prognosis of the disease remain poorly described.[@bib2] Patients can present at any age, but typically present in late childhood, with three reported cases in infancy.[@bib3], [@bib7], [@bib21], [@bib22] The vascular cutaneous lesions, which can be segmental in distribution, typically take the form of port-wine angiomas (neveus flammeus), and are brought to medical attention due to cosmetic concerns or due to acute bleeding with trauma.[@bib1]^,^[@bib4]^,^[@bib5] Of greater concern is that the underlying paraspinous AVMs may result in hemiparesis or quadraparesis due to ischemia, hemorrhage, spinal cord compression or vascular steal syndrome.[@bib1]^,^[@bib4]^,^[@bib6] The vascular malformations can also result in spinal deformities resulting in scoliosis and growth impairment. Treatment of Cobb syndrome can involve embolization, neurosurgical intervention, radiotherapy, or medical and supportive treatments to address the neurologic sequelae.[@bib4]

Given the segmental cutaneous vascular anomalies associated with CNS vascular anomalies, Cobb syndrome is considered to be among various segmental vascular neurocutaneous phacomatoses such as Sturge-Weber syndrome, PHACE syndrome, and craniofacial metameric syndrome.[@bib5], [@bib6], [@bib7], [@bib8] The shared pathogenesis of these conditions is thought to be a somatic mutation early in development either in the neural crest or mesoderm before migration, resulting in multiple arterio-venolymphatic malformations of parts or all tissues of the same somatomeric distribution.[@bib9], [@bib10], [@bib11] The spinal vascular anomalies associated with Cobb syndrome tend to be high-flow AVMs. The cutaneous and soft tissue vascular lesions, on the other hand, are often secondary to low-flow vascular tumors such as angiomas.[@bib12]

Optic disc pits (ODPs) are oval, white or gray depressions of the optic disc and in broad terms are a cavitary anomaly of the optic nerve.[@bib13] Optic pits are relatively rare with an incidence of 1 in 11,000 and are unilateral in about 85% of cases. The pathogenesis of optic pits is not well understood. Some have thought that they are a form fruste of optic nerve colobomas. Others point to impaired differentiation of the peripapillary sclera from the primary mesenchyme.[@bib14] Although the exact genetic basis of optic nerve pits has not yet been established, PAX2 and PAX6 genes are expressed in the developing optic nerve. Mutations in these genes are associated with a number of congenital optic disc anomalies.[@bib15] Unlike optic nerve colobomas, ODPs are not known to be associated with other systemic or central nervous system malformations, though rare exceptions exist.[@bib13]^,^[@bib16] Serous macular detachments develop in 25--75% of eyes with optic pits, typically in the third and fourth decade of life, which can lead to loss of vision.[@bib13]

In our review of the literature, there are no reports associating Cobb syndrome to any ocular findings.

1.1. Case Report {#sec1.1}
----------------

A 15-year-old boy was seen in the eye clinic for baseline screening and evaluation recommended while on treatment with Trametinib, a MEK inhibitor, which has been associated with ophthalmic side effects including central serous retinopathy, retinal pigment epithelial detachment, and uveitis.[@bib17] The patient was diagnosed with Cobb syndrome at age 7 having a large, violaceous cutaneous lesion involving the left mid-back area, along with extensive metameric arteriovenous malformations of the thoracic spine ([Fig. 1](#fig1){ref-type="fig"}). He initially presented for medical attention at age 7 with back pain attributed to an acute episode of intra-lesional bleeding of the spinal AVM associated with consumptive coagulopathy, an unusual feature in Cobb syndrome. Spinal MRI revealed a large segmental soft tissue AVM from T5-T9 ([Fig. 1](#fig1){ref-type="fig"}). Percutaneous embolization was performed a year after diagnosis to decrease venous hypertension in order to prevent neurologic compromise.Fig. 1Vascular lesions in Cobb syndrome. (A) T1-weighted magnetic resonance imaging of the spine demonstrating the flow voids of an arteriovenous malformation (AVM) in the left paraspinous soft tissue from T5-T9. (B) Conventional angiography of the AVM at T5. (C) The left posterior thoracic area shows a large "port-wine stain" cutaneous vascular malformation (the adjacent vertical midline scar is from previous spinal surgery).Fig. 1

The patient presented with severe thoracic scoliosis (\>70°) in the first decade of life, with significant growth remaining. The paraspinous AVMs precluded anterior vertebral tethering. He was managed with posterior growing rods, including index implantation and periodic lengthening, over 7 years until maturity. His course since diagnosis was complicated by chylothorax requiring independent medical and surgical treatment, as well as spontaneous myelopathy of indeterminate cause which was managed with support with residua of left lower limb paresis and spasticity. Once sufficiently mature, he was placed in traction due to the severity of the scoliosis, following which he underwent definitive posterior spinal instrumentation and fusion.

His medical history is otherwise notable for asthma and failure to thrive due to poor caloric intake, requiring a gastrostomy-tube placement to supplement his oral intake. Medical care has included Trametinib, a MEK-inhibitor, following biopsy results taken from his cutaneous lesion that showed activating KRAS mutation. Such somatic mutation has previously been described in brain AVMs with response to MEK-inhibitory therapy.[@bib18]

On general examination, the patient appeared thin but well nourished. He was alert and cooperative. He displayed severe kyphoscoliosis and used a wheelchair for long distances.

On ophthalmic examination, visual acuity was 20/20 in each eye. The pupils were normal with no relative afferent pupillary defect. Visual fields were full to confrontational testing. He had normal ocular alignment and motility, without nystagmus. Intraocular pressure was normal in each eye, and he had a normal anterior segment exam. Dilated fundus exam revealed a gray optic pit lesion of the left optic disc ([Fig. 2](#fig2){ref-type="fig"}D), while the right optic disc appeared normal ([Fig. 2](#fig2){ref-type="fig"}A). Peripapillary pigment rings at the temporal edge of both optic nerve heads were appreciated, a finding commonly noted with optic nerve pits.[@bib13] Otherwise there was no optic nerve pallor or hypoplasia. The macula was normal in each eye, as were the vasculature and peripheral retina.Fig. 2Optic disc pits in Cobb syndrome. Disc photos show the greyish pit at the temporal edge of the left optic nerve head (D). Near-infrared scanning laser images indicate the optic pits in each eye as bright lesions on the temporal disc (B, E). SD-OCT shows the optic pit in each eye (C, F) with disc excavation and hyporeflective cavities.Fig. 2

On SD-OCT (Spectralis, Heidelberg Engineering) optic disc pits were evident in both eyes, although more prominent in the left eye, with deeply excavated disc contours together with hyporeflective cavities and thin irregular septate partitions within the substance of the nerve head ([Fig. 2](#fig2){ref-type="fig"}C and D). The peripapillary retina demonstrated limited herniation into the pits without notable irregularity or schisis. The macular OCT was normal in each eye with good foveal contours and no serous subretinal fluid. No treatment was indicated, and an annual ophthalmologic exam was recommended.

2. Discussion {#sec2}
=============

The confluence in this patient of a rare ophthalmologic finding -- bilateral optic disc pits -- with an even rarer congenital syndrome suggests that there could be a unifying disease process, and that ODP may be the first ocular finding to be added to the list of neurologic associations in Cobb syndrome. Although there is limited knowledge of the embryologic pathogenesis of Cobb syndrome, it is thought to originate from an error in neural crest migration that gives rise to arterial metameric vascular lesions.[@bib9] Other segmental neurocutaneous syndromes have been associated with optic nerve anomalies. Optic nerve hypoplasia in patients with PHACE syndrome is well recognized,[@bib19] and colobomatous optic nerve defects have been reported in Sturge-Weber syndrome.[@bib20] Such associations of optic nerve abnormalities with phacomatoses demonstrates that there may be a common pathogenesis during development that unifies the vascular system and optic nerve development. Against this, however, the patient\'s bilateral optic disc abnormalities are difficult to reconcile with the lateralized anomalies typically seen in Cobb syndrome, although the patient\'s optic disc anomaly was more prominent ipsilateral to his spinal vascular lesion.

The confirmation of ODP as another neurologic manifestation of Cobb syndrome will require support with additional patient cases. Since ODPs are often asymptomatic, particularly at the young age at which Cobb syndrome is typically diagnosed, it would be useful to routinely screen these patients annually with a complete ophthalmologic examination, including optic nerve OCT and, if possible, a baseline formal visual field. Early detection of visually asymptomatic optic pits has clinical relevance, as patient education and ongoing ophthalmologic monitoring can allow prompt recognition and treatment of the onset of serous maculopathy, the main sight-threatening complication of optic disc pits.
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